where fx.r n(x.,)f dla. Property (1) is the usual doubling property. The inequality appearing in property (2) is a (weak) form of Poincar6 inequality. It follows from the work of D. Jerison I-8] that (1) and (2) imply the (strong) Poincar6 inequality where the integral on the right-hand side of (2) is taken over the ball B(x, r) instead of B(x, 2r).
In this paper we show that a parabolic Harnack inequality is equivalent to the above two properties (see Section 3) . In [15, 16- If
Using (1) and (2), we also have
C911i-1;2 f4 
for all x e M and all 0 < r < ro.
3. Harnack inequality. The power of properties (1) and (2) is better understood through the result presented below. Indeed, we show in this section that the conjunction of (1) and (2) [15, 16, I3kht(x, x')l < CkV(X, 1/2 A ro)-tt-k(1 + p2/t)v/2+k exp(--p2/4t) for all x, x' M, all > 0, and p p(x, x'). Also, there exist C, C', such that ht(x, x') > (CV(x, tl/2)) -1 exp(-C'p2/t) for all x, x' M, > O, such that p < ro and < r2o
The proof can be adapted from the arguments in [20] . Note that, when ro +, we obtain a global two-sided Gaussian estimate for hr. This implies that, under the hypothesis that (1), (2) where p p(x, y); see [12] .
Consider the bottom of the spectrum of L defined by 20 inf{(Lf, f)/llfll 2 [14] . The main point in this argument is to show that the distance associated with L + eA tends to the distance associated with L when e tends to zero; this follows from the qualitative hypothesis that L is locally subelliptic. Once the above finite propagation speed property has been proved for L, we can follow Section for all > O, x, x' M, p p(x, x'), and any fixed integer k. (2) hold for an operator L, then all that has been said about L is also valid for any operator L' symmetric with respect to a measure #' and such that C-1F(f, f) < F'(f, f) < CF(f, f) for all f (M) and C-V(x, r)< V'(x, r)< CV(x, r). Here, L' does not even need to Note that our hypotheses are satisfied whenever L is the pullback of a subelliptic operator on the compact manifold N.
